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MSIQBB&R CELL- LIST GEE&TXCM AND TBSfFfCOTdH 

mommmv of mt imrnnog. :: 

This invention relates to mobile t ei ecooraonica fc i on::; 
systems f and mare particularly, to a method and aystao for 
building a neighbor J«e&sur©ment channel, list for 

mob.;, le station handof f > 

10 

in a cellular jmbile fcale^o^m^Bications system the 
nser of a mobile station ooiswamieatea witfc the system 
through a radio interface whii«- /moving about the 
IS: geographic coverage area of the system, The radio 
.interface between the* «5ofoil@ station and sy»t«w iss 
inspkwtittd by grovidlnsh; base stations dispersed 
throughout the coys^ft Mfe of the system, each capable 
-^t^^o-«c»^^ia*^cwt:W^^ the mobile stations operating 
within the: system. In a typical mobile teiacommcnications 
system each base station of the system controls 
communications within a certain geographic coverage area 
ideally represented fey s hexagonal shape termed a cell, 
sad a mofoiia station which is located within a particular 
cell communicates with the base station controlling that 
cell, When a call is initiated by the nser of a mobile 
station, or received at the system for a mobile .station, 
the cell is set ap on ra:qio channels assxgnad to the base 
ctat ion control! ing fhs bell; in which the mobile station 
is located. If the mobile station moves away from the 
original cell to which t&s call «s and the signal 
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strength an Che radio channels of the original ceil 
weakens, tw& system will affect transfer of the call to 
radio channels of a tease station oontroiling a neighbor inq 
call into which the mobile station, moves. As the mobile 
at at ion. user continues to move throughout the system, 
control of the call may be Kxaxski-®TZ&& from the 
neighbor lag cell to soother eel X » This transfer of the 
ceil irons cell to ceil. termed handover or b&ndof £ 

Kandoff can only be ©f|ective if the call is 
transferred to radio charts that pr^xde Me^atss #i:^n«:i 
strength for two way eommttnicBtip»S> This requires 
sufficient signal strength at both receiver of tha 
mobile .ataaiors. .and r&oai^er : :<sf the base station to which 
handoff is made, T,h:e signals s?«st asi so veuff ici«nfcly 
strong: in relatieri: -£a any noise or interference that is 
present: tn fch® network. For affective hando.fl it is 
nseeasary that ■■■so®& sort o£ signal atrehgth: : or 
ihf erf ere.ts!oe . * : levsf- measuremanu; process foe need to 
: -*M&h--'of the mighboring cells is tc be selected 
f or hands* f .. In a^istino- systems t he oessur ement oroaeas 
as done by either .w&k&k<$: Measurements at the receivers of 
neighboring- base statibds: on signals trasses! t ted from the 
stabile atstion,. or . by sr>akino measurements at the receiver 
or the mobrie station: or- signals transmitted: from 
.neighboring base stations, Ths latter method requires 
that the mobile ■■■g£?tt of the measurement 

process: nsed to: select a : cell for bandocf , 

in analog. ^l]^J#r .^j§*@£atino- according to the 

hih/Tl& - 5.5.3 Mobile Station •• Land Station Compatibility 
Specification CAHS^S) handoff measnrerisants are done sol^'^.- 
at neighboring base Stat ions, Wben sibnal measnrementa 



made at the base, station providing average in tMe ens-rent 
ceil indicate that the strength of the signal received 
fxorti a mobile station involved 1b a cal 1 has .fallen belov/ 
a certain ccreshold, &i^<&i^ jsfe^i.o^,. |«iorm^ the: mobile 
switching center <-MSC) in coritroi of the system or system, 
itfea in which the cell is located* The MSG then .initiates 
the bander £ measurement, process,. The MSC orders base:: 
•stations of neighboring cells to monitor the slfh&.i. : 
transmitted by the mobile station on the currant radio 
channel assigned to the call, an^riiaashra the ^trefegth bf " 
the signal. After receivi?% the.;, measurement z®®ultM from 
each foaae station -that received the rc^aaurement order , the 
.^SC will then: ihihiafefe;' ;.fe^<3o^£ q£ the call item. 'Zh&. 
currant cell to :the cell gptME&inlJjg the : base station 
reporting the highest racmiyed signal strength. The MSC* 
usee -a ^netghh-ox cell list** that is associated with the 
curs: eat. cssi.l -fcc^dfct&rmiJMr ^hiefc. fcas& stations receive the 
:me:asiirfemaht ,:Or^er from the MSCh The neighbor ceil list, 
is created and set manna 1 1 y by the ays ten operator and 
remains f ixed until the operator later manually modifies 
the list This type- ©it haadoft measurement process 
reguires a large amount, of signaling traffic bctK-ec the 
MSG and the base stations of the cells contained in the 
neighbor cell list. This signaling traffic further 
consumes many processing and .signaling, link resources. 
For • ii:S xe.--.isc: the number of cells incl.udeC in the 
neighbor cell list «sc M limited. The list is typical lv 
eonrrgeree to include the ceils: which immediately border 
the current cell. , I£ hexagonal cell shapes of identical; 
sice are used to -modal the system? o©lls : ' coverage area 
there will be six bordering ceil s , 
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The nature o.l the operation of dial r.ai cellular 
corrimimicatiohs. systems., as opposed to analog, cellular 
systems.,, allows c-fe&t the handort measurement orooess be 
performed at tM mobile st&ticsi. &n example of these 
S types, of systems , are &y&£» . &p&mt t ing according to the 
IS- MB ElA/xXA Cellular System. Sua. 1 -Mod* Motile Station 
US-54B) - Base Station Compatibility standard . In :is-S4i 
systems the tim* division multiple access m&$) signal 
transmission mode: Is ytm&.: in ttmk,. cpTar«up.it at loss 
10 between a fas.se station and m particular labile ■ stateioh:: arfe 
transmitted on radio channels that also may be used tor 
oomrasxricatiops. toetwden the same base st*ti6^,.»i^d-:i|p:- tfei^ 
diffetisnt mobile statiop^ Tbe communications are carried 
om through data or digitized w>ice sigpais; that: are 
15 transmit ad at bursts in timesiots -that are aims 
-multiplexed on the radio zh&m#Z&> .Bach mobile station 
m eommunio&tibn: with a base, station, in assigned a 
tim&slbt on both the rreyerse channel and forward channel a > 
The &s&$g-»«S •••t:I«seg-Xo&^ :^Mque to each mobile station 
20 so oommdn last ions between di £ f e.rsnt mohiles do not 
interfere with each other, the handof f process in iS:-S4B 
is known as mobile assisted handof f. (HAKO) , in Hand- 
handof £ ^easnremerjt is dona at the mobiie station during 
one times when the mobile station is neither transmittino 
in one assigned reverse channel times lot nor resolving in 
the assigned forward: channel: times lot . During the times 
between signal; -bur at a in an ongoing tali , the mobile 
station periodically monitors radio channels of each base 
station located in close proximity. The control channel 
sU or each neighboring; basse Station is: bypically need as the 
.measurement ahannel, : For each ongorns cell the 
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measurement channels are contained in the neighbor ceil 
li st of the cell in ^ -^U- prodding. f , in 
addition to measuring, the spasureoent -hansels of 
neighbor), no base station, the mobile station also 
measures the received signal strength on the currant 
channel on which the cal I is proceeding . The mobile 
station measures the received: signal strength or. these 
radio channels and transmits the measurement, results to 
the current base station, ? be . current base station;, then 
forwards these measurement, re-suits to the HSC. If the 
received signs! strength on the current channel fails 
ha low the received signal strength on a tre a s.u repeat 
channel of a neighboring call the MSC initiates handof £ 
to t hat : nei gfebor ibg -. eel 1. :i . - : 

:Tbe analog m^m%,^m^ VMXB) of the neighboring: 
cell©: are nsed as the t^a^arsttiapt ohannela lor m~sm 
Mm* With the introduction o£- the w IS-136 EIA/tia 
Cellular System Dual -Mode Mobile Station - Base Station 
Compatibility Standard (13-136} , which is esaaxuisiiy the 
1 & ~ S4 B standard with a. digital control channel introduced, 
it is also possible to use a digital control channel 
(DCCK) for MMIQ measarfe^ebts i 

Because HAHO is performed mostly within the mobile 
station the resources :for carrying one the process are 
limited.. IS:-- $m or IS -136 mobile stations can perform 
only fifty measurements per second. Radio conditions such, 
as hay 2 sic i fading, shadowing;,: ere. are such that it is 
necessary to -^aaiW^t^ M order to provide a 

reliable signal strength value. Therefore it la neesesary 
to limit the number of cells , that: compraae the neighbor 
call list for «H0 i»easuretfts.nt purposes to much less than 
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lofty calls,. Uhe. i$*54B stanter^ limits cfe sice of the 
neighbor cell: list to twelve cells, 13-136 sets a size, 
limit of tmitpy four , f he iaqre^ its the sise of the 
\%M? in IS-. 136 over IS~S#B has limited effect because the 
S limit of fifty measurements per second still holds and any 
increase in the caster of calls |« the list dilutes signal 
strength measurement pxmision on any given measurement, 
channel . 

When a system operator ere^ep a neighbor cell list 
W for a cell he attempts to ensure that calls in the cell 
mn be handed over to a aeqond celi 4 no Tfisttar fehat type 
of movement takes place. ©nb of the difficulties in 
creating: ■» neighbor p©p list: that the actual coverage 
: are:& of a cell is difficult. to predict. TM slsse and 
shape of a call's o^era^fe area may vary due to various 
effects. jp^es of. : *cfe:: gfes£s are,, base.: at at ion 
antennas being XobMmi. hi . different portions:,;: br^ 
shadcv/irvn ef redtss : on radio pov^age caused by obstacles 
^uch as buildipgSi: Albhough the ideal representation of 
the coverage area of a cell may be a hexagonal ceil having 
six: neighbors of. identical shape, the actual coverage 
areas of cells have differing sisea and shapes,: lbs best 
candidate ceil for handed f may not. always Pe one of the 
sas; oordsting cells as depicted in the ideal 
2S representation when cells; mthin a: system are modeled as 
tetng of equal size. .It re possible chat the Pest 
candidate l^;ify^m$t -m^m :ieei,l located beyond the 
e.ix bordering ceils. In the iaeal representation this 
could oa one od the tweive cells adjacent to the zim 
30 forced by the six bordering sells. Since it is difficult 
to predast the actual coverage urea cd eecb Individual 
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in ® system, it worn d be very difficu.it to create a 
neighbor cell list for tte handoff! process in the above 
situation , Without knowing the actual coverage ares off 
the base stations it would be necessary to include ail; 
eighteen of these ceils is* the neighbor cell list to 
create the most accurate list £or handoff measnraMsnta . 
In BXh/Tlh - 553 and IS--S4B. systems it is not possible to 
include all of these eigfet son ceils in the neighbor c^li 
list. In IS-X3£ systems, although the standard allows 
eighteen cells in the neighbor cell list, the number is 
^xcbssiye and the precision of; : signal strength 
s^eas^rementis would ripf -ife -j^^d foe. 

It would pEss¥i|e an advantage then in : a /deilnlar 
system to h^ve a method; and; s^sfcent for creating a neighbor 
IS list that piG^ountM tor th® differing coverage areas 

of bells, A method and this type would allow 

creation of a neighbor ceil list that would contain the 
best possible candidate ceils tor handoff of a call,, The 
method and ^g&| «^MM^ allow creation, of: a nelgbhor 
20 C«3J U*K of a si as that allowed accurate handoff signal 
strength measurements, while still providing the best 
possible candidate cells, for a list of that sisse. 
Automation of the method and system would tree the spate?* 
operator in: cur ha vino to manually create a neighbor cell 
list for a, new cell or, drom having to manually 
reconfigure the neighbor cell llbt of affected cells when 
a new cell is addad tn a cyst on:. The present invention 
provides such a me u hod and syatem. 
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simmw: qf the tKfm&xm-- 

In order to overcome fc&a del icieheies and 
shortcoming© of the prior: art, the pxos«ot invention 
provides a method and system for creating a neighbor cell 
S list: for a ceil within a celjular system . The neiahbn; 
mm list created according: to the teachings o£ fc&i* 
present invention accounts for the fact that coverage 
areas of ceils differ from the ideal coverage ares that 
xs represented by a .hex&gginp.i' '0i^^vmll, '* This neighbor 
W cell list may be used: during t|ss : p%ceea of ha»dipd: pff 
a call from the cell for whib!i : :tfe iist was created to one 
of its nearby neighbor cells. By using the neighbor cell 
list of tlie: invention during handoff a aeourate and 

efficient handoff than is obtainable with a neighbor cell' 
15 list cheated toy methods can h& obtained < Existing 

methods of: neighbor :C3Sseat;-iqn-: 4a n&i &acmmt for the 

fact .that coverage: arsas. of, nearby neighbor cells mtbid 
the cellular eye tern cannot be accurately predicted, 

^hs : :method : and sys t em ut i 1 i 7, e s signal measurements 
: performed within the coverage area of a cell to create the 
neighbor ceil list for that ceil..; An initial neighbor 
cell list for the cell for Which the neighbor cell list 
is to be created is initially used for handoff measurement 
orders. The initial neighbor cell Hat ecmprisee one or 
more of the immediately: e^aotec ceils .. over a period 1 of 
time, as communications take place within the system, 
tm&&urm®#t:& ax^r t ^^i:oxfsm^ on signals transmitted and 
received en ftteasuremsnt channels-" of nearby Cells not 
contained in the initial neighbor eell list* The results 
of the signal measurements are their used to create an 
otdered ,11st of, the measurement, channels on which the 
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tm^mmt® were dons. Then, a neighbor cell list: 
containing a desired number of cells is crested, by adding 
3 «tain nuab-r of cells having the highest signal 
strength on their ^a^re^nt channel to the initial 
neighbor cell list. 

Signal measurements* p«orifted. at one or more 

mobile stations located vdtkin: th& eo^epags area of the 
cell for which the neighbor cell list Is being created. 
The mobile stations measure the signal interference on 
bssa to mobile idovmlinW btansteis^ipns on the measurement: 
channels ofi base stations that control the nearby Cell*?., 
Additional ssi^l mMxi^^mntk are also performed; , at; the 
base .station controlling the coverage area of the cell for 
which the neighbor cell list is being drf atedr 1'he base 
ata-ion Treasures the quality or mobile to base 

{uplink} transmissions on the measurement channels of base 
stations that control the nearby cells , 

The method and system may also be used for verifying 
an existing neighbor ceil list. In this aspect of the 
invention, signal measurements are performed within the 
coverage area of a cell: on mease rement chancels of 
neighboring cells. The results; of the signal measurements 
are then used to: reconi igtjre an existing neighbor cell 
list to include the besr candidate cells for haadoif > 

SRISF 0SSCRIPTIGt<5 OF THE DRAWTKQS 

Fig.. 1 b: lustra ceo ten ceils wi t .bin ,s cellular 
thlecommunioatione system or tfee type to which the present 
invention generally pertains? 

Fid,, 2 shows the cells of the system shown in FIG, 
1 with additional cell sj 
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FXG.< 3 illustrates a radio propagation island within 
the cellular system o£ FIG. 2; 

PXGs, ih~4C are flow: .diagrams illustrating steps 
performed within: nha mob He station, bass station and 
mobile switching canter*.; : respectively, in accordance with 
an -etahodiment of the invention? and 

* l0: ■ s shows a table, of channel numbers built 
according to the teachings: ot the preset invention. 

Referring to FIG, 1, there is shown a portion of a 
conventional cellular radio communication system of the 
type: to which-: the present invention generally pertains, 
In tXS, i, an arbitrary g^ograpMctarea may fee divided; 
into a plurality of contiguous radio ooverage areas, or 
cells Cell A-c&li J , While the system of fig. j. is 
illustratively shown to include only ten ceils, it should 
be clearly understood that in practice, the number of 
eel la will be much larger. 

Associated with and located within each of Cell A- 
Cell J is a base station designated as a corresponding one 
of a plurality ©£ base stations EX- Sit , Each of the base 
stations BI-.B10 includes a transmitter , a receiver, ana 
a base station controller as are well known in the art. 
Id Pm 1, the base .stations Bl-.BI (; are iXliistrativaiy 
located at the cancer of each of Cell a -Cell J, 
respectively, and are equipped with omri- directional 
antennasi However, in other conf i.gnrations of the 
cellular radio system, the base stations B1~BI0 may be 
located near the .periphery., .. : cy : otherwise away frost the 
center of the Ceil &-Cel ] 4 and may dlluminste Cell A~.Gfe.ll 
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J with radio m.^miM eitber ©pni -<Si r&c&i&mlly: or 
airectiooaily , llterefare, rspr^senfc^tion of the 

cellular radio system of FIG. 2 is for purposes of 
iliustratxon only and is not. intended as a limitation Oft 

4 the possible Implementations of the cellular radio system 
within which the present ijw#ht,i©5i is implemented . 

With continuing: reference to/ FIG, 1, a plurality of 
mobile stations Ml-MiO; may be found within Call jMG#£i a. 
Each or the mobile stations Mi-Mid includes a tranf?rnittfer 

16 a receiver, and a mobile ^tafeiph iK^^ptl^r as are well 
.known in the art, ^gt^^#: ■ ^wi^ - : ^ea» ■ 'rofc^SA^- j^«et^k«9<£tit 
shown in FIG. .1 .but it should foe. u?3ders$t©od that the 
actual tm»$mr ox mobile stations will b^ tap oh larger iu 
practice and will invariably greatly exceed the ?mmi>&r of 

15 base: .st&tiowav Moreover, senile none of iftohile 
stations Ml -mo may be found in some of Cell A -Cell J, the 
presence or absence of the mobile stations Ml -MID in any 
particular on© .-of ; ■Sell ^0h-.M should be understood to 
■depend in practice on the individual desires of the mobile 
stations Mi--MXQ who oay rests from one location in the cell 
to another or from one: cell to an adjacent, cell or 
neighboring call, and even from one cellular radio .system 
served by as MSG to another each systeo, 

Each of the mobile /stations m-Mlo is capable Of 
initiating or receiving a telephone call through one or 
mote of the Pace stations to .-BIO and a oobile station 
switching center iMSCly ^ mobile station switching center 
msc) is connected oy communication links, e.g., cables, 
to each of the illustrative base stations B1~S1Q and to 

16 the fixed public switched telephone network: CPSTto f now 
Shown, or a similar fixed network which may include an 



xntegr&t&d ^Cfem ,nkzm$k iism} facility, The. 

relevant connections : fe^^^-t^e : «db|i« ! station switehinq 
center msC) and the base stations or between the 

mobxie scat ion witching ester (M&t} and the ;FSTH or 
ISDM, are not compl eteiy shown in fig , £ a 
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known to those of ordinary skill in the art. Similarly, 
xt rs also known to inelode more than one mobile station 
sawo-tcsuhg center in a cellular radio system and to connect: 
each additional mobile station pitching center to a 
diriersnt group of base statics and to othm mobile 
station witching centers via cable or radio links,: 

Each MSC may oo&fcrdl: : in a system tM ' ^imihi^tration 
of commnnxcat ion between, eacb iof the base stations S1-&10; 
and the mobile stations m~ m Q In ooma^nicat ion with it. 
M mobile ^^^h^^^ : r-^ttfe^^ system, the mobile 
section r«c].vsvsxs its location with the .sestets thr©u?;$h the 
base stations that. dontrdX.- .the im&^0ti which the mobile 
station is .locked, When. the mobile station 

iteiedommoni cat ions system: receives a call addressed to a 
particular mobile atetioav a pagxng measaoe addressed: to 
that mobile #tatic». is broadcast on control channels of 
the base stations which control th«* •*« <>>>,•< .wi „ 

mobile station is relieved to be loeatsd . Dpon receiving 
bm paging me-sage addressed to It, the mobile station 
scans system access channels and sends a pegs response to 
the base station Srom which it received the strongest 
access channel signal. The process is then initiated to 
create the call Connection,, The MB€, controls ths oaqi-n? 
b| a mobile station balieved to be i n the ovoco-aoh t ti- area 
aerved by -it® base stations Si-Sib in raspooes ti-m 
receipt or a call for that mbhlle ^t%^4rin -,>„4 ™~.*v * 



-13- 

ot radio channe.! ss to a mobile station by a base station 
upon receipt of a page response from th« mobila station, 
as Mm as the handoff communications wifch a ®bils 
station from one base station to another in response to 
S the mobile station traveling through the system, from cell 
to ceil, while communication is in progress < 

Each of Ceil A -Cell 3 is allocated a plurality of 
voice or speech channels and at least one control channel, 
such as a analog control eb&nnei f&COb or digital control 

10 m&mvi mm , The control channel is need to control 
or supervise the operation of mobiis stations by means of. 
information transmit tad to and received from those units,: 
Such information may include call originations, page 
signals, page response signals, location registration 

15 signals end voice channel assignments. 

the iptmmt ii».v^it-iO3soi»V03.-v*i3- ; implesientstion of a 
iTSiafchod and system: :f.gr : - VmmPm m accurate neighbot cell 
list to be used tor handoff in a cellular system similar 
t-O that, shown in FIG. 1. 

20 *n an embodiment of the Invention, the method and 

system is implemented into a cellular system like that 
shown in PIG, 1 that operates according to the 1S-IM 
standard. The Is-lbS standard is hereby incorporated by 
reference* In this first embodiment o! the invention the 

25 bCCH channels assigned,; to each ceil of the system for 
control purposes, are ffclsbv ^sedlasVtlSie measurement channels 
tor neighbor cell list purposes. 

Rearing now to FIG, % therein are sho^n ceils Ceil 
A -Cell b {also sho^n in FiCb ;: xV with additional 

30 * neighboring cells Ceil K.~C«il s> that also comprise a 
portion of the same cellular system. Each of Cell lb bell 



3 m $ foe cc;-v I5 ured identically to Cell &~CeM J as shown 
in FIG.. $, with a base station (not shown! located in each 
ceil and Call £~Cell .8 being controlled by one or more 
BSCS {not -town} . In FIG.. 2, Ceil A is located in the 
center of the collection of Call E-Cell s> Each of Cell 
d-celi S hm indicated within, it. an assigned DCCH channel 
.number,. For example,. Ceil B: is assMghed ®£<M channel 
number S3 and Cell b is aligned DCCH channel nutate r 42. 
The DCCH chaunsl number assignments are conventionally 
fiKed for an 2S-136 cellular systeec 

The handoff may fee- dona by # method of mobile 
assisted handoff OdAHO} specified in commonly assigned 
UvS, Patent No. %;$m :f m?' » Sahlin, which is it hereby 
incorporated by rdf .Curing the procedure *or call 
setup on digital <smx^m%h^M step^el, the .base station 
informs the mMM : st:^tid# ^l#^-^j^ frequency and 
|l,#p of a time slot that identities the trmeslot to be 
used and ddgitai voice color cod- (DVCC? . During the call 
setup procedure the base station also informs the moh.il & 
station of a plurality of DCCH channels the signal 
strength of which are: ta be miasurea by the mobile for 
handoff purpose®. This plurality of DCCH channels are the 
DCCH channels of cells which comprise the neighbor ceil: 
list. As a mobile station involved in the ongoing cell 
moves among Cell A-Ceii o ot FIG . 2, the sysfceo will 
handoff control of call communications from cell to sell. 
Depending apon the »« M |k mobile station, as well 
as other ^^2^sV*^'ja : l of DCCd channels 

will be selected and the:: corresponding neighbor cell list 
transmitted to the mobi.}* station fro.; the responsible 
station during the. course of the connect ion < During 



tip course of the connection the mobile; station measures 
the signal strength of signals on the given plurality of 
DCCK channels, Measurements, are done during ti» BlotB 
not used by the digital communication channel, 
5 mobile stat ion also measures signal strength on 

the digital communi cation, etiannei used tor the established 
connection and the bit error rate on the established 
connection, The mobile station transmits results of its 
measurements, preferably -waged, frequently to the bass 

m station, preferably wise a Seso«a, 

The base station also measures signal strength on the 
digital communication channel, nm& for the established 
cotSieeiion and the bit; error rate on the establishes! 
connection.;. The: base station processes and mskiyzm- the 

15 results of m^ mmmmm^B m& she measuremehts of 
che mobile station fox -Comparison with handoff criteria, 
When, according to the results and criteria, a handotr is 
desired, the base station informs the mobile switching 
center indicating at least one target base station assumed 

W suitable for taking over the responsibility for the 
communication with the mobile. 

The mobile switching center requests the target base 
station (s; to measure signal: strength on a radio channel 
in the time slot ns^b by the mobile for the established 

2§ casnectxon, Ihe mobile pitching center also reforms the 
target base station on the digital color code used by the 
mobile station,,: 

The tsr^etrfeahe: \mm&m%$i tune (a? a receiver to the 
radio channel ixei; cased by the mobile switching center and 

M uses the: time slbt identifier of the indicated terse slot 
for burst syncbroniasation. The target baste station cheeks 
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the appearance of the digital verification color cods 
indicated by the mobile switching center and measures the 
signai strength oO the burst signs} provided the digital 
verification color code is correct. The target base 
station then transits the moults of the signal Strength 
measurement to the mobile switching center. The target 
baas station also informs the mobile switching center on 
the result of the checking -oh the appearance of the 
digital verification color cede, i.e., whether the digital 
verification color code appeared in the burst in the time 
slot of the rfc&i*?; -ei&s^lv 

The mobile switching center determines whether 
standoff to a target bass station should be performed 
taking the results of the signai strength measurements of 
IS: target haseCs) into account as well as other 
circumstances, -e.g. traffic load. 

The ihV#htiph-.:h;erei3a. if used to build a neighbor cell 
list for use in the above described MPHG process within 
the S3- 136 system,,. Use of the invention allows creation 
of a neighbor ceil list that accounts for irregular RP 
effects and radio wave propagation anomalies within the 
cells of the system., 

Fov sample,.;; thm Situation with Cell s~Ceil G or FIG. 
2 may: foe such that R?> : propagation anomalies cause radio 
propagation c^uds to lorto. FIG. 3 illustrates a radio 
propagation island within the area covered ny Ceil A, Cell 
fh Cell E and Cell B of FIG, 2. in FIG , 3 it is shown 
that, because of geographic effects or otherwise, the 
base station controlling Cell K, of all bass stations in 
the system encodes she strongest received and transmitted 
signal mmr^h- y^m tmm&niczt±tt%- with mobile stations 
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l0cmm in the &imd®& aras. Jt Mould h® desirable whan 
a mobile station involved in a call is locked at point 
300 in FIG. 3 and moving from C$11 A into Cell E: or Cell 
f along the shaded area, tSt cmtrol of the cell be 
S hand^a off tram the base station of Cell h to the base 
station of Cell H. This, is desirable since Call h 
provides the best F:F propagation, in this case, the most, 
efficient neighbor: coll list for Cell A fnusfc include Cell 
K, 

A system operator who manually sets the neighbor cell 
list for ceil A relying on the model of Ideal 
representation of cell: aov^r%ss fhown in FIG, I may, if 
the ne;i9hbor ceil list is limited to less than m ceils 
in ®,ise. not: include .Call" B. in -the manually ^created 

15 m±0^m : .cfeil list. If this manually created neighbor 
cell list i.m fcd : \i^i^t#^^^idkts.- : :|f^rid<5ff cells for 
Mm&$£$ ■ri&ta&tNfflMfc: 'p%%j^m$ y )$i£n mobile station Ml moves:: 
out of Ceil A, call handotf; ;.would take piece to the base 
station of either Ceil E or Gall F. This may not; provide 

20 as good a com»ddMatio»Bioonneotion as is available with 
the base station of Cell H. Implementation of the 
invention within the system would solve this problem. 

In the invention, a neighbor cell, list for Ceil A is 
created by periodically performing sicnal strength 

2S measurements within esll h on the PCCHs assigned to ceils 
Ceil B~Ceii H, liplinh measurements are done at: base 
station El i shovn in FIG. 1} of Ceil A and downlink 
measurements are .performed by mobile: scat ions located 
within Cell A and under the control of base station El at 

W the time of. measurement:. For exumpi a , In the situation 
shown in PIC. i mobile sr.ationc m< m , m and ft? would 



.perform ins downlink signal measurements dun^ a call. 
The signal str*tvguh measurements made au the Mobile are 
transmitted to the system via the base -at ion.. The 
signal strength ^^ure^ta are m^rrmd. periodically 
over a 0 t». The resales of fhe signal tehgth 

measurerssnc® can &@ : |<s> obtain an average signal 

strength for each of the DCCKs in Ceil E-Cell s, As an 
alternative, the signal strength measurMnts can be u®M 
to determine the frequency or number of times a signal 
strength measurement above a certain threshold level was 
obtained on each of |he VCZMa: -pt Ceil B-Ceii S. The 
processing of the signal strength oeasarereeets is done by 
the base station controller,, or alternatively, the 
tsea^arease^t results :can ha seat to the mc for procasaing, 
M will be obvious to a. mmti^icmm: skilled in the art 
that: signal strength maa&urem&nte m& be performed by 
numerous methods * 

The method and system of the invention is implemented 
into a ls-136 system using Adap, ; ve Channel Allocation 
mml and the neighbor ceil list is. created by vt .losing 
functions of the ACA feature. 

In Adaptive Channel Allocation various measurements 
of signal quality and interference levels of dynamically 
allocated tommunisst ions channels are performed to build 
a list of traffic or voice channels that may be assigned 
to a call made from within a ceil. The interference 
levels are ensured by measuring the signal strengths on 
channels allocated to neighboring cells. Typically, .ACA 
is implemented in systems in which any cell may be 
assigned any dynamically allocated traffic or voice 
channel of the system. The base station controlling a. 
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cell and mobile stations within the ceil 'a coverage area: 
perform measuretseat^ cm a sett of tchannsls that the system 
operator has ass -need to be dynamically allocated for 
communications within, the system. The system; then builds 
for each ceil a table of chancels from the lease 
interfered (highest quality} to the tsast interfered 
(lowest quality}, The system: then selects a certain 
number of least interfered ohan:n#ls ixom that list to 
allocate to communication in that cell. Other criteria, 
such as certain required frequency separation between the 
channels chosen and avoiding certain combinations or 
channels whose fluencies create intermodular ioh : 
interference, are also considered in the selection of 
channels ,. Various methods q£ Mmtik® 'Otttt^l m&Qti^im 
are well known to those h^viw^ : '©Mi*j»*y ski 11 In the art . 
These !?ten.« aetnode atiliee 

various criteria for selecting- channels for allocation, 

For example, Hi Eriksson, ^Capacity Improvement feiy, 
Adaptive Channel AiloeationT, BS&I^^ 

pp. 1355-135S, Kov. 28 -Der. I ? illustrates the 

capacity gains associated with a cellular radio system 
where ail of the cMnhfels are a common resource shared by 
ail base stations., 1st the : aJsove -referenced report, the 
mobile measures the signal quality of the downlink, and 
chameig are assigned on -the teals of selecting the 
channel with the highest carrier to interference ratio 
Wi* level) . 

It u: ureierabia to implement ACA schemes in two 
parts i a «siow* part, and a "fast" part, The -slow" part 
determines,: for each cell, a set of channels: to be used 
based on i^berference: and ^^rfttociitoe^ati.J^jig tikdt 
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over a ^el&tl^iy: loip tlim 20--3C busy 

hours, which could cake s&veral weeks to occur) . This 
eliminate® the frequency ,,px0&m i and may also 

adapt to average traffic loads in the system.. The -fast" 
S part is concerned with select: i« S at any given moment, from 
the slowly determined aefe of channels, the -best" channel 
for each connection,, based on abort term irnierferapos 
measurements, implementation of both the: v 'slow* ana the 
»fast" parts of an ACA scheme may be distributed In the. 

10 system so that each baas station determine* its portion 
of the frequency plan as well as channel assignments based 
on local observations within the cell. 

One reason p&r ^littlb^ am to scheme into two pares 
li^,,h rfm^ and "slow") Because of the use of auto- 

IS tuned combiners that are m^mm^if honed , by means of 
■small motors, to desired frisq&e^oy raisgas. Tuning, is an 
automat io, ; :btit »low- f operation that cannot be performed 
when a call arrives at the coll.. 

In the invention the neighbor ceil list creation 

20 process for a particular ceil in the IS-13S system is 
^lamented by including the DCCB channels of neighboring 
cells in: the list of channels to bo measured for ACA 
within that ceil,. The ACA process used in this first 
embodiment utilises the measurement process of the MAHO 

3S process described above to perform 

chanos I measurement »■ 
St the mobile station., the Mm ^asdremehta at the mobile 
Station are performed by placing a different channei from 
the ACA f ist in, the list of : ;chaniie.ls included with the 
MAHO measurement crdcr transmitted at each call setup, 
M Base station ACA measurements are made at the base 
station of each cell : of the system, using the same ACA 
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list - Invention the DGGK: chaanels of neighboring, 

cells are: also added to the base station ACA list, *S%e 
base station then performs periodic mBamramznt® on the 
channels in the ACA list. 

To create a neighbor cell list for a particular cell, 
the process of the invention acMs the extra channel or 
channels from the ACA list to the channels of calls 
contained in an initial ^gfc&i*- call list used for MABQ 
measurement a. The initial neighbor ceil list for a cell 
consists of the immediate neighbors of that cell m 
determined by ths ideal hexagonal representation of cell 
shape. For sxaraplep the initial Neighbor sell list for 
Cell A of FIG, 2 would consist aflCell: See^li At each 
call setup within a cell for which a neighbor ceil list 
is w- be created, the. extra ACA channel is included in the 

Continuing usrsg Cell A as an examp-. as a call 
setup Is made in Cell A, a mobile station will receivers 
«0 nusasyrement list including the DCCH channels of Cell 
S-Celi CP and an additional channel taken fros the AC A 
list, the additional channel could include one of the 
channels to be dynamically allocated within the system or, 
a DCSH channel of Cell H-Cell &, Bach time a new call 
setup occurs, a different channel from the ACA list is 
used.. the ACA measurements including the PCCH channels 
are soilsctsd by the system over a relatively iocs period 
of time preferably 39-30 bussy hotirs, which could take 
several weeks to occur. Ah ordered interference level 
table is then created .within the base station controller 
or MSC from these ACA measurements. 
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txm the standpoint of Cell a the J3CCH channel 
frequencies of Cell %. » : ^eli-. :$$g^a»rta£n; other cells 
of Cell H * Cell SI *?ill . ^hlfeit & lot of inh&rf erence 
(strong signal a t rengt h } compared to other DCCH channel 
5 frequencies of the system sines these cells ere located 
• close to Cell: 4, Base station: 111 will measure .an amount 
ot interference on the DCCH uplink frequencies: of Cell B - 
Ceil G comparatively larger than the amount of 
interference measured on the DCciE:,^|^|si£^ of other cells 

10 since there are mobile station ^ 

and oaring call accesses: tm : channels, Bl will, also 

^aasura much interference on the Mm uplink £ regpeno^ -of: 
Ceil, h since the coverage area of Cell K overlaps the 
coverage areas of Cell S and Cell f\ The f«ohil® stations 

if located wrtniB Cell A which collectively measutr® oh all 
li^ii aovetx ink rraquenoies will measure an : a^o;unt of 
Interference on the DCCHs of Call £ - Cell G, and Cell H, 
larger than that m&^hreo.; on the mm channels of other 
cells: .:^i3iicJ^-:---t:||e-.'^i.ghl50rt^g. base stations are 20 

20 transmitting on these freguenciaa... 

&e Carring now to FIG. 4a, therein is shown a 
dragram ill us era ting: measurement steos performed 
mobile station during each call within a particular e 
according to: the first embodiment of the invention, it 
step the mobila s;ta ; tion reo:erv:es the MhHO list from 
the HiC via the baee station. The MMiO list includes the 
extra channel for nCh measurement a during call setup. The 
hCa measurement process is modified to include the DCCH 
channel numbers of rjaigheoring cells sc that: a necahbor 

30 ceil Irst can be created according to the invention. Kert 
at. snap the mobile station raeaahres the interf erers.ee 
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level (signal st^njffcltf* ..oat ^®:-. : #^$i^nk © f each channel 
is* the measurement list during: the MaBQ measureoent 
process, mtti at :.;:st#g |o5$iii. stst:^ transmits 

the measore?&ent results? to the MSC via the bass station 
controlling the cell. The process then moves to £t.&n 
where it is determined if the call is? over., if the call 
.is over the process *m4s-,: : . Mt : however the call is on.go.ioq 
the process returns to step 604 and, after an appropriate 
aaiay,/ .repeats the interference te^el. Tseasuremsnts y fhs 
process of FIG. 4A is; repeated : for every call set up 
within a cell of the system. 

Referring now to FJQ, 4B f thereat are ehovm the 
steps pertotmed within the Mse statlab according to fcha 
i'irst. emfeodi^Mfc of th© invent ion* 'Tho prom®® toedihs at 
step €m '-»» %h& base station receives the &CA ms^&mmmnl 
i.tst ir<m toe M3C< the measurement list for the base 
station contains all .the M!M channels as weli as tha DCch 
channels o£ haihiihsriKg celXssK:; Mext, the process moves 
to step 612 as the base- station, waits for a measurement 
t riser signal, The tie&suretsent timer signal is- oaoarated 
toy the base station controller depending? upon the desired 
ACa. measurement period. "Open receivixjq a ■toeaeuretaei5r 
tifser signal at step 614 , the process moves to sfcsn 61* 
where the base station tneasnres uplink: inter iter en as 
j sagnai strength) or. eaoh measurement stance! in the 
measurement, list. Next: at step 6"} 8 the base station 
transfers the results to tte MSC. Proa- step SI 8 the 
process then returns to step Th.,::: process is repeated 

periodically according to the Measurement timer signal. 

Referring now to FXth 4C, therean are shorn the staoe 
performed within the MSC according to the first smbodiMen*- 



-34 



Of the invention m ^ ^^^^^^^ 

as m HSC Senas the base station «ble 
station measurement lists to the ba*c- atatiorn The mobile 
station mzmxmm Um be further transmitted 

to ths mobile nation from the base station. From 
SIS the process then mows, to the wait state Of step SSCh 
At step 622 the MSC receives an .input. The input x, either 
a eat of measurement results from a mobile station or base 
station or, a neighbor cell Met signal The measurement 
results Will be received over a period of time, whence; 
the mobile station transmits results to the system or the 
base station transfers measurement results to the Mac 
The neighbor cell list signal is received from a. system 
timer and indicates that it is time to average the 
tntariereace m&spxmmt.*,. mm., ac step «2S it is 
deterrunsd what: type of input was received xt m«a^:ui^rbrt 
results were received the process moves to step S34 wh*>ra 
the results are stored.. From step m the prceess returns 
to step 520., If,: hoover , a neighbor cell list signal was 
received, the process moves to step €26 where the stored 
measurement results are averaged to create an average 
interference level for each measurement channel. Hext, 
at step sss the use controller creates an ordered list of 
all measurement channels for which measurement results 
were received . 

starring nov to $>IG. S„ there is shown ah example 
of a table of Channei Members bul.lt from measurements 
performed by reviving Adaptive channel allocation for 
Cell A according, tot fete teachings of the present 
invention. The table ,n FIQ, B sl;o ^ ; cnannel Members u-c 
Within Cell A~Call & ,of FIG, 2 ranted from least 
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interfered ( lowest received average signal strength) to 
most interfered {highest. received average signs! 
strength?, as mm**^ -&t CPte h&s& station El and at 
mobile stations located isitbm Ceil A during ACA 
measurement times. In F:;G , the PCCH channels ot Cell 
A-Ceil G and of Ceil B are located at sr near the bottom 
or the table . The DCCK: ehspnels of these eelle are 
therefore among the most interfered channels as measured 
within the coverage area of Ceil A, 

From step 626 the process moves to step 628, sphere 
the MSG controller determines the *? tdOBt interfered DCCH 
channels in the ordered measurem^h l : ;i^t.,, 

in order to create the neighbor sell list: for any 
««bl. a nu^er of. ®&st interfered DCCH chennels 
are determined from, tnse tafel# of 5< The. n mist; 

Interfered DCCH cta^elk ,arsi the a channels having: the H 
highest received signal strengths . 

Next, at step 6 32 a neighbor eel], list is created. 
Continuing with the example of Cell A, the N moat 
interfered DCCH channels,: if not already contained In the 
list, are added to the initial neighhor ceil list 
containing the DCCH channel a of Cell B-Cell C If the 
BCCH channels of any of cells Ceil B-Cell G are not in the 
group of H cells they wy be reraoved from the initial 
list.. This same result may be accomplished By simply 
replacing the initial neighhor cell list with the H most 
interfered DCCK channels, 

AS an alternative, the neighbor cell list for Cell 
A may be created by pah xnn the DCCt channels from the 
table of PIC . 5 -chat- ha;vp an interference level above a 
certain threshold, rather than raking - ecu :vumh^ &t M 
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cMnmm. The threshold may foe set to create a neighbor 
cell list within a desired size lindt. 

For the BVBtm^ m mm. %^ it the mk measurements 
axe collected over a statist ioaliy yalid time period, Call 
H will be araa tl» cells added to the initial neighbor 
cell list.. hs an el temac -ive„ a captain number of the 
cells Cell B-Cell S baying the most interfered DdCh 
channels could be placed in : the ueighbor sell list for 
Call A, without using interference threshold criteria., 

It a mobile station Mppen* to foe located at location 
%m in F1G> 3 &rid ;i?iisyiiig isitb t^.: cb^mt&g^ m:%k 
% the MhKO process will r#sul:b :;ib.;a : -call bandoff to Cell 
K as long as the neighbor oe£& Seated, £fe «f a- mm 

©y filament ing the present method and sy&behs &lfebib 
a mllvim $$m&m it wosld hot he necessary to include all 
of the eighteen cells in FIO, a, Ceil B~Cell s, chat are 
ci<3^iy ;^oximated to Cell h in the neighbor cell list to 
overcome problems oa^sad fcy RF propagation effects such 
as that illustrated in fit. 3. The sire of tb* neighbor 
ceil list could be set to a value of K less than eighteen 
by using an appropriate ihtarf at enee threshold when 
choosing mm channels for the list, or by placing a set 
number of most interfered PCCH channels in the list, U 
the system operator desired to law high signal strength 
measurement precision for handatf > the threshold could be 
set high or the sap puiaber of P^CH; channels chosen could 
he minimised to account for only the strongest ek 
propagations effects such as that shows in MQ, 2h The 
nearer the value of $ to eighteen the greater the number 
of EF propagation effects aeeopntssd for. 
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Once s neighbor cell list has bean created, 
^method and ayst« oi tha px&$m&- invention may b 
periodically verify the pei^iibor : : cell list, The 
verification is done by continuing to Mte measurements 
with the ASA xnmsi&temsmf MM ■■m>d&fl*$ m )mtoz& but aim. 
now including the DCCH channels o£ ali neighbor cells . 

.Again, using Cell A as an example, s neighbor cell 
iiat. created by tM method and system &£ the present 
Ihvetition is va rifled by continuing: ''tp iisa the DCCH 
channels of Cell E~Celi S in the ACA measurement: list, 
Measurements on DCCH channels, contained in the ACA 
^aa^urafnant list aye made a a before. . After ^a^hresTiehts 
have bean made : »er a xel^tiv^ly l<»m period of time as 
before 120-30 busy housr®, or several weekaK ^he axi^tin^ 
haigbbot :c®ll list is cohered with the list of cells 
having A DCCK channel interference lave! above a certain 
threshold. If.a cell in the assisting neighbor cell list 
is not contained; in the list of cells having an 
interference level above the certain threshold, that cell 
is removed from the neighbor cell list . if a cell having 
an interference level above the certain threshold is not 
contained in the axleting neighbor cell list, that cell 
is added to the neighbor cell list, in tha alternative,, 
the n most intarfsrad DUGH channele, where ^ '-equals the 
25 number of DCCH channels in the n^ighhor ceil Hot, could 
be compared to the neighbor cell lint. 
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ioa :ano; nysroiTi rs mss useful when a system 
operator installs; a new cell : sits within a cellular 
systesi, in this easa relatively short harm measurements 
s«J according to the rnvancron could be used to initially set 
a neighbor cell list f or tne new . call Tne nexgbhcr cell 
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list of calls surrounding' the: new call could also he set 
by short. term measurements. Use of short term 
measurements would allow the system operator to g&t the 
coll installed and operating quickly. Longer term 
measurements- could then be per formed as described above 
to verify the neighbor coll Mot. created for the bow cell 
and calls mmt surround it. 

The number of DCCH channels on which signal strength 
is measured may he much- larger thsp : the: aptiial noighhor 
ceil list:.. The only limitation cm this DCCH cbaftnsl list 
is that it is preferable that no two cells on the list 
have the same measure^t; ph&bhei: mvmh^ It will: be 
obvious to those skilled in the art that, there are cleat 
advantages to e^susji^: tliat the ^s0srMnt channel js^tsher 
frequencies ^^^^t^^^ r - : ^-^f for the purpose of 
MABCh 

Ifhlie the i.fj.V"*ssRt.ion. has. been described as :imrdsrnettefi 
icto the it will be. -qtevjons to one skilled 

in the art f hat the invention has equal applicability- to 
the 13-543, the EIA/tlt-fSS; or similar systems, In 3tS~ 
S4E the invention would operate, similarly to that 
disclosed for an IS- 13 S system., with the except ion that 
the analog control channel {&CCH? would be used in place 
of the DCCH chaanei. Xsi EmfTm~$m the measurements 
would he :tade -only at the basse station or the pertinent 
cell, sinca analog; tnokiles are sot capable of performing 
MAHC . 

It would also be obvious to one skilled .in the art 
that other methods may be used to perform tne oov/olish 
mearuremencs at the mobile station. For arample, the 
mobile: assisted, channel allocation IMCSi of IS -13 6 may 
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be used to measure ht?»: cfe« ^rsngtt in an lS~a3S 
system, mm is an IS • 136 option in which the system 
instructs idle mobile stations to make sxgnai strength 
measurements whet idle and report the ifssp«a|g to the 
system upon a call Or registration access, 

abovs Ascribed embodiments of ths invention ate: 
also suited tor implementation into systems that include 
cells m*H as mXU Cell a- Call S of FIGS . x-3, that are 
divided into a number of <mm m mieroceiis. For example, 
if a number of microeeils. share the coverage area or Cell 
A, handoffs between Cell and nhese mietoealls would be 
frequent, &lso. t ilpie:^^^ eella contained 
microeelXs, feahaoffs between Cell A and these neighboring 
microceiXs may also be fraguentv It would bo useful in 
this scampi a to define some of these microcells as 
neighbor ceils co Cell A. By including the DCCKs of these 
microeeiXs among the &acpt to be measured m the 
invention, any microcelis belonging in the neighbor cell 
list will oe inc laded. 

ha can be seen from the above description, the method 
and system of the invention allows creation of a neighbor 
ceil list which takes into account variations in the sise 
and shape of the coverage area oi calls within a cellular 
system, The invention also allows the neighborhood cell 
list to ba verified periodically U> account for long term 
effects on the. sis* and shape of the coverage areas of the 
ceils in the liat. 

It Is h®litwM.®m t^^rafcio^ and construction 
of the present invention will be apparent: from the 
foregoing description and, while the in mention shown end 
described herein has been character x zed as particular 
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mkscmmw®;* &m&m m$ mmme^zm^ foo mado therein 
without: departing frm the Spirit asi scope of the 
invention ss defined in the following claims. 
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«t IS CLAIMED XSi 

1 > ln ® cellular- ^^^■oo!«^i<^at.i€>il& system 
comprising * ^^Ms^eiitc^- 'c**': .j^aKfe^^aTi a first eefc 

m&, a plurality of &l%b1^ ; r '^.lia:-,. said neighbor cells 
5 «ach comprising at least One base station transmitting and 
receiving on one or more measurement channels, a Method 
m creating a neighbor cell list, tor said first cell, said 
method comprising the steps of;. 

measuring, within said: £ i.r#fc one or more 

1(1 signals on measurement channels, of a group of 

neighbor ceils; 

creacmg an of said measurement 

channels, ^ait list m&mm according to said sigsaX 
me a euremen t a-'e suite s?;. 
15 determining one or more most interfered 

' :^^^e^ : .c$^msie3Lss of said ordered list; and 

creating a .neighbor cell list comprising said: 
one or moi^e ^o^t ...m^&xm&g-^ measurement channels, 

2 ;. The methoi of claim % in which said step of 
measuring comprises the steps of; 

transmitting, to , ; a .mobile station from a base 
station zmp&n&Ml* for communication wifctfc mobile 
stations within, the coverage ares of said first cell 
23 setup information on a. plurality of selected 

measurement ; channels? 

measuring.: at said: mobile station the 
interference on -radio, signals: received on the 
: downlink of said sal ecP*d measurement, channels; and 
10 transmitting repeatedly from said mobile 

station ;tg said: responsible base station 



mt mmma 



.... ..... ... . . . - •• 

measurements of downlinh signal inearf arenea at said 
mobile station, 

3 - f*» met&ad of claim 2 in f hkfe said step of. 
measuring further comprises measuring at said raspousihla 
base station the interference gn mM;a .signals received 
on, the uplink on said selected measurement channels. 



4. The method o£ claim $ in. which s&id ctep of 
creating an ordered list cdfspriaesi 

averaging said interference ■m^asu^esnte^ to 
ostein an averaged it$*xt**mie& m&mix*mkti ■ ^x: : mt*k 
oi s'aM selected measurement ©hanneis; and 

creating an ordered list oi said mea su rsment 
channeled: said list ordered according fed said 
averaged interference measurements < 

•5- jTfee method- &£■. claim 4 in which said step of 
de t e r m i o I ng compr ises 1 

data^inisg one or !»ore measurement channels of 
eaid ordered list hmiMg an interference measurement 
lovel above a certain interference level threshold.. 

£ - « deiluiar f&lseammunications system 

comprising: a plurality of mobxis stations, a first call 
and a plurality oi .neighbor cells, each of. said neighbor 
ceils comprising a tease station transmitting and .receiving 
on one or more peasnremant channels, a method of verifying 
a neighbor cell list for said firm ceil, said method 
comprising tha steps of 



assigning a* -gmm-M said neighbor cells 

to said peighbo;r list:; :: 

measuring ^it&iji: s&iq; first cell , one or snore 
signals transmitted on msasnreisient: choanal of aatft 
Of said neighbor lis; 

creating ap -ordered, dish of said: nelgn^dp 
eells, said list ordered according to said signal 
measurement results; and 

.reconfiguring said: Neighbor cell list according 
to said ordered list, 

7 ■•:: Thi - ^thod of claim; ■& in which said, ,$&%);. of 
M^m-t^ng comprises the steps, of i 

:t«s#fctip$ : : fcbv Sk'*w$$&& station from a base 
station #^opgime ■ ;£qsr c®mm&£m$m with mobile 
stations within the coverage area of said first cell 
at call setup information on s plurality of 
s$>^as«rement channels; 

measuriM at said -mobile station the 
interference on radio: signals received on the 
downlink of. said Tftaas^rewnt channels ; and 

transmitting repeatedly, said mobile 

station to said responsible Pase s tat loo, 
measurements of signal anterterence at said mobile 
S tat; ion , 

8 • The method, of claim ? in which said step of 
measuring iurthar comprises: measuring at said responsible 
base station the interference on radio signals received 
on the uplink of. said raeasuretJ-ent channels; ; 
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9, The ptted ^: €s» i l|: which said step: of 
creating an ordered list sei^rises ? 

averaging said isterf erensa -measurement, a to 
obtain «n averaged interfereaae: measurement for eaeh 
of said neighbor, eel is? measurement channels of said 
neighbor cells ? and 

creating art ordered list of said neighbor 
cells f said list ordered according to said averaged 
intsrf erenes measurements for each of said neighbor 
cells.. 

10 , The method of : , claim; : & : - ±U which said step of 
reconfiguring comprises the steps of i 

determining if of said neighbor sells? have 
an averaged irsterl erenee measurement:: above: a 
threshold value,* 

assigning neighbor : :dellgi IhMihc? a rseaauresvent 
above said threshold level to said neighbor bell 

a 1st i 

determining if any of said neighbor sells 
contained in said first group have an averaged 
interference measurement below said threshold value; 
and 

removing neighbor cells contained in said first 
group haid&fc # : s^'a-s^tS6iit: below said thfeshold from 
said neighbor cell list. 

I . let sod i clain <« is «p - _a - 
reconfiguring comprises the steps o!; 

aetermcning a second group of neighbor cells 
having thv tsost interbered averaged ibterferebbe 



m#&#yp^^ in reenter to 

said first; group t 

delating neighbor cells of said first group 
f rom said neighbor ;pk$X iikt ; and 

assigning neighbor cells of said mjc m & group 
to saio SieigS^bt de;ll 1 i St. < 

12. : The method of olai® 9 in *?hieh said step of 
reconfiguring comprises pt^ : 

adding one or more channels of one or snore: most 
incetiarad m«a$»rfcm&nt. sshamels of said ordered list 
to s&id neighbor cell list, 

13, In a :celHiaf- tei^Mftunicatioas system:: 1 
comprising a plurality of mobile stations, a first cell, 
■■pt&i a pi«fali^ sa^d neighbor calls 
each comprising i£ l#t one base station transmitting and 
receiving on one. > Or m&£% measurement channels > an 
apparatus for creating a -neighbor cell lint for said first: 
cell, said apparatus satirising x 

means for maastrringv within said first ceil, 
one or more signals on measurement channel « of a 
group of neighbor cells ? 

means for cresting an ordered list of said 
measurement cbsnnals, said list ordered according to 
said signal meaanremenf results; 

ma ana for cetermfmng one or more most 
interfered s^asurestent cnansiels or said ordered 
list; and 
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«sns for creating 
comprising said oris or 
measurement. chahn^Is, 



a neighbor eel! lis-: 
.mm most interfered 



14. Th& apparatus of claim. 13 in which said means 
for measuring comprises:? 

means far transmit tina to a mobile station from 
a mm station responsible for communication with 
mobiis stations within the sov&rasps area sf : saM; 
txrst cell at call satnp inf ormat ion on a plurality 
oi selected measurement Ghmxml&i 

means for measuring at mobile 



..station:; the 

.inter £ erenow on radio signals- received on the 
downlink of mid selected measurement channels; and 

snearss for transmitting repeatedly from 
mobile : station to eaid responsible base station 
measurements o£ gpqnUnfc \aigaaa interference at said 
mobile .station* 



15 - W of claim 14 in which said ®| 

for measuring further comprises means for measuring at 
said responsible base station the interference on radio 
signals received on the uplink on said selected 
channels 



IS, The apparatus of claim IS in which said means 
for creating an ordered list comprise® ; 

means for averaging; said interference 
measurements to obpaia an averaged interference 
msasprement for eaote of said ssieeced, measurement 
obannels ; and 
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ror creating an ordered M said 

measurement btan£ls;,- . ^sM; M$t according to 

said averaged: inteari ereaee Measurements. 

.17 - the apparatus or claim 16 in which said means 
for determining comprises: 

mease for determining one or more masaursrnent 
channels of said ordered list having an interference 
measurement level above a certain interference level 
threshold . 

18 • Xu ® cellular tel^comm^i^ticfe^ 'ayifi&m 
comprising a plurality c£ m$U* MtxUt3m.t. f irst cell 
and a plurality of i^l^h^-^i^. each of said: neighbor 
cells comprising a base station transmitting and receiving 
on ® m or m^&smK, channels, an apparatus tor 

verifying- a neighbor mli list for said first cell, said 
apparatus comprising? 

means for assigning a first group of said 
neighbor ceils to said -neighbor cell list; 

: :SRaet : lor s«isariT3g within said first cell, one 
or more srgnals transmitted on tmaasuremant channels 
of each of aaid neighbor cells? 

means for creating an ordered list of said 
neighbor cells, said list ordered according to said 
signs 1 measurement : results ; sad 

means for reconfiguring said neighbor cell lint 
according to said ordet list. 



IS. the apparatus of claim 18 in which said 
top tmsssuring cbTmpristej 



n 



trans fer £raag»ifcting: to a feohiis station f rom 
a toasa statioa r&BpOEsifel© tor conrmur^cacir..g mth 
m&MM ^fcia^Jloaa^i ■ jwdt^iw^E ^feosfc^S^rte area of firsts 
cell at call setup information on a plurality ci 
measurement channels; 

m for measuring .at said mobile station the 



inter ferenee Oh radio 



downlink 



is received on the 



M. ^aid measurement channels; and 
means for transmitting: repeatedly,, frosn said 
mobile station to said xespohailsla base fetation, 
measurements of signal i^tarfereno® at said mcfcila 
station. 



20 s The apparatus or claim 21 £h Miisi*:. saiS msh^ 
<£fer;::^ oosiprises means for in^^^rid^ life 
said responsible base station the interference on radio 
signals racei^ed or* the uplink of said meastrermsnt 1 
channels . 

21 - The apparatus of claim So in which said means 
for creating an ordered list 

means for averaging said interference 
meaatrraments to obtain an averaged interference 
measurement for each, of : said neighbor calls 
measurement channels of; said neighbor sells; and 

means for .creating an ordered list of said 
neighbor cells, said list ordered according; to said 
avaragad iaterferasce ^asurementa for each of said 
neighbor cells , 
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22, The apparatus of claim 2i in vdrich said means 
for x^conilg^.t^/:h^0ifpm, 

means for ast^srmiriiBg if any of said neighbor 
cells have an averaged iaterlertee measurement 
above a threshold value; 

:meens for assigning neighbor having a 

measurement; aoove said threshold level to said 
neighbor cell list; 

means for determining if any of said naighhor 
ceils contained in said first |p>ug feavs an me&tm&&: 
xncerferenca ^a^urefti&at below : Kh*mh&l& -V*lm ; 

end 

means for ^maymg neighbor cello oontaiffisd in 
said : poap having a measurement Beldw 

■Zktmhold tpm - ■saMir^C^lsbfe^ cell Mpt , 

23, Tke apparatus of cla^m %i in which said mmns 
for reconfiguring comprint 

pieana for aefcermining a second group of 
neighbor cells haviftg the most . interfered averaged 
iocerferencs maasurament-S, said second group equal 
in number to said first group; 

means for deleting neighbor cells of said first 
group from said neighbor call list; and 

means tor assigning neighbor ceils of said 
second group to said neighbor cell list. 

14 . The apparatus of claim 21 in which said meapn 
for raeonf iguring ; comprises:; 



wo 9W$u$ r* - r sr«6 mm: 
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sne&ns f or Mfiing one w vmm channel s of on a or 
nsore tsaBt iRterf&rsd me&8ur«trs&nt: c&#n&#ls said 
order ad list: to said neighbor cell list. 
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